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Your Endangered Heritage and Your Children 
Keynote speech before the Iowa Junior Academy of Science, 
April 21, 1967, Drake University, Des Moines 
ARNOLD 0 . HAUGEN 
Professor, Wildlife Biology, Iowa State University 
Leader, Iowa Cooperative Wildlife Research Unit 
Biologist, Bureau of Sport Fisheries and Wildlife 
It has been said that a person hasn't 
paid for his upbringing until he has 
reared children of his own. By the 
same token, one hasn't paid for his 
heritage of resources until he has con-
tributed of his money, time, and en-
ergy for preservation of our resources 
for generations yet to come. These are 
facts of life that in future years will 
measure our merit as moral human be-
ings. When our allotted time as earth-
lings is up, what will be our score? 
This is a fact we must face as individ-
uals, but deal with as a generation of 
people in the march of time. 
In our democratic society, we, in 
general, get ahead on our own initia-
tive and ingenuity; competition is a 
basic ingredient in our way of life. 
\,Ve seem to be experiencing an in-
creasing tendency to hurry, hurry, 
hurry, get our share as quickly as we 
can, and then let the devil take the 
hindmost. Our outstanding techno-
logical advancements have made it 
possible to "chew" up resources with 
ever-increasing speeds. This is the re-
sult of our world leadership in tech-
nology and a burning desire to get 
rich quick. There is little we can't do 
once we tackle the problem. 
We are frequently led to believe 
that the words "gross national prod-
uct" are magic and that with an in-
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crease in gross national product, 
everything will turn out "rosy." There 
are places, however, where the sacri-
fice for increased gross national prod-
uct has caused wasteful use of our 
resource heritage. 
Your exhibits at this Academy of 
Science bear witness to technological 
capabilities far beyond even those of 
'' dreamers" a few short years ago. I 
maintain, however, that technology 
without a considerate philosophy can 
lead to chaos and destructive waste of 
resources. No nation is so rich in re-
sources that it can afford to waste 
them, nor so poor that it must put all 
its resources to immediate use. 
Since World War II we have 
brought into existence a considerable 
number of insecticides. Some, like 
DDT, are particularly long-lasting and 
may accumulate in the area applied. 
While this quality may be favorable 
for some purposes, yet there is an-
other side of the coin. The DDT can 
also get into unwanted places, such 
as into food chains where they can 
becoa1e concentrated enough to re-
sult in mortality of desirable wildlife 
and even become hazards to human 
health. The death of earthworm-eat-
ing robins is an example of an unde-
sirable side effect. Tests have shown 
that DDT has even made its way to 
the south polar regions where it has 
never been applied. There it is now 
found in polar animal tissues. The un-
desirable effect of 2,4-D and 2,4,5-T 
weed and brush killer on tomatoes, 
vineyards, cotton, and the prairie rose 
( Iowa's state flower ) is also evidence 
of technological advancement getting 
into unwanted places. 
The perfection of the bulldozer has 
made it possible to remake our land-
scape in almost any fashion we de-
sire. We build the best of roads, re-
buil<l the landscape for construction, 
and build huge dams for flood con-
trol, yet the use of these machines also 
makPs it possible to strip the land-
scape of trees and fencerow cover, de-
stroy wild areas, and frequently lay 
the earth bare and subject it to ero-
sion These examples bear witness to 
the fact that it is not only important 
that we know how, but that it is even 
more important that we know wheth-
er and when. 
Overpopulation Submerges Individual 
The rural way of life and the many 
individual freedoms that our fore-
fathers enjoyed are rapidly being lost 
in our modern urban life. Already 69 
per cent of Iowa's people live in in-
corporated towns. Along with the shift 
from rural to the urban way of life, 
we have also experienced a growth in 
numbers of people. Whereas in 1960 
Iowa had 2.8 million people, it is esti-
mated that our population may exceed 
4 million by the year 2000. Our na-
tional population growth looks even 
more ominous. Whereas the national 
population stood at 179.3 million in 
1960, it is estimated that we will sup-
port 350 million by the year 2000; this 
means the number of people will dou-
ble in numbers. If the present rate 
of increase should continue and peo-
ple continue to survive, we would 
have one person per square foot 650 
years from now. This, of course, is im-
possible. Something has to give. In the 
meantime, be glad that Iowa's human 
population growth is "lagging." We 
are lucky, even if our Chambers of 
Commerce don't know it. We still 
have "living room" and the possibility 
for some solitude in the out-of-doors. 
Secretary of Interior Stewart Udall in 
considering the consequences of over-
population of people has stated: "It 
may be that in the long run overpop-
ulation in this country will threaten 
the most important freedom we enjoy 
. . . the freedom each person must 
have to maintain his own integrity, to 
discover his natural self, and be true 
to it." 
Resources for More Rewarding 
Outdoor Experiences 
Water 
Water-clean water-is not only a 
necessity for life, but it is the Number 
One "magnet" for many forms of out-
door recreation. Water resources for 
recreation in Iowa include seventy-
two natural lakes with a total of 43,-
700 surface acres of water. Twenty-
five small artificial lakes provide an-
other 4,733 acres. Over 30,000 farm 
ponds have been constructed, with an 
additional 600 being added each year. 
The Coralville Reservoi1 provides 4,-
900 acres of water, and more such 
areas will be provided by the Red 
Rock, Saylorville, and Rathbun dams. 
Such artificial impoundments, how-
ever, are gctined at the sacrifice of 
other resources such as stre-am bot-
tom farmlands , picturesque valleys, 
historic homesteads, and archeologi-
cal sites, to name a few. In a sense it 
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amounts to gaining one advantage by 
going blind to another. Iowa also has 
roughly 3,611 miles of river with 45,-
329 surface acres for boating, and 6,-
811 miles with 52,355 acres suitable 
for fishing. In the past, however, we 
were even more fortunate because in 
1850 the federal government turned 
over to Iowa 1.2 million acres of wet-
lands. However, by 1956, over 90 per 
cent of those wetlands had been 
drained. Many of our smaller streams, 
which no doubt once flowed all year 
round, now suffer periods of being 
completely dry as a result of the many 
ditches and tile that hurry the excess 
water off the land. When it rains, the 
ditches pour, then they slow down to 
a trickle, with many of the springs 
and even the wells drying up. 
We have already gotten ourselves 
into deep trouble through misuse of 
our water resources. Pollution is our 
greatest sin against our water re-
sources. During the drouth period and 
water shortage in 1965 in the North-
east, New York City restaurants did 
not even serve a glass of water with 
meals unless the customer asked for it. 
Yet, not much was said about the fact 
that the Hudson River daily poured 
millions of gallons of polluted waters 
past New York City. That city, with-
out a "conscience," contributed fur-
ther pollution to the Hudson by daily 
adding 400 million gallons of raw sew-
age into the harbor. 
The time is rapidly approaching 
when our heritage of clean water will 
have been dissipated by our predeces-
sors and ourselves. It has been esti-
mated that the world's fixed supply 
of fresh water amounts to 315 billion 
gallons per day. This is the world's 
supply of fresh water. It never has 
and never will be any greater. Is it 
any comfort for us to know that today 
we are still using the same water in 
which the dinosaurs and other crea-
tures of the past swam, drank, and de-
posited their wastes during prehistoric 
times? Since we already use 355 bil-
lion and will be using 600 billion by 
1980 and 1,000 billion gallons per day 
in the year 2000, it is obvious that use 
and reuse of water is already a neces-
sity and will almost triple in the next 
thirty-five years. Even our dishwaters 
are contributing to the growing con-
sumption of water. Whereas it takes 
three gallons to wash dishes by hand, 
twice that amount is needed for ma-
chines. As many as 500 to 800 gallons 
of water are used per hog in meat-
packing. Today consumption amounts 
to 700 gallons per person per day, 
whereas 100 years ago the use 
amounted to only a few gallons per 
day. The waters of the Ohio River are 
already used 3.7 times before they 
empty into the Mississippi. Such wa-
ters, even though receiving what we 
regard as adequate sewage disposal 
treatment, may not be completely safe 
for human use because as many as 
thirty live viruses which may carry 
disease have been isolated from such 
treated sewage effluent. 
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Productive Soils 
It is about twelve thousand years 
ago since the last glacier occurred in 
Iowa. This major ice lobe extended 
well down into the central part of 
lowa from the north central section. 
At twenty years per generation this 
means that there have been about 600 
genuations of people in the state of 
Iowa, if the Indians invaded the area 
with the retreat of the ice. That ice 
lobe 2.nd the effect of climate and time 
since then are responsible for leav-
ing us our rich heritage of productive 
soils. According to a 1934 renaissance 
survey of lands, we are blessed with 
25 per cent of the grade "A" lands in 
the United States. 
White men did not really settle in 
Iowa until the Black Hawk purchase 
in 1832 which opened the "beautiful 
land" to settlement. Actually, it is only 
121 years since Iowa became a state. 
This is but a short span of six genera-
tions. When we look at some of the 
ways in which soil has been misused 
in these six generations, it sort of 
makes us wonder if we are not pro-
ceeding at too rapid a pace in "min-
ing" this rich heritage. Iowa has twen-
ty-six million acres of cropland in its 
thirtv-five million-acre land area. In 
1967, we expect to have 17.6 million 
acres in row crops. Unless we do a 
better job in our stewardship regard-
ing our soils, our grandchildren may 
very well arrive to find we have 
"killed the goose that laid the golden 
eggs." 
Gifford Pinchot, one of our earliest 
and foremost conservationists, had 
this to say about the importance of 
our resources : "From birth to death, 
natural resources, transformed for 
human use, feed, clothe, shelter, and 
transport us . Upon them we depend 
for every material necessity, comfort, 
convenience, and protection in our 
lives. Without abundant resources, 
prosperity is out of reach. Therefore, 
the conservation of natural resources 
is the fundamenal material problem." 
Clean Air 
It is only in the last few years here 
in America that we have begun to 
worry about air pollution. Some ex-
amples can certainly be cited in the 
cases of Pittsburgh, Los Angeles, and 
other cities where manufacturing or 
auto traffic is concentrated. We know 
now that damage can occur not only 
to humans who have suffered deaths 
in certain instances under unusual 
cond5tions, but also that air pollution 
can result in damage to plants and 
certain synthetic materials. Such haz-
ards have already been reported from 
twenty-seven states. This problem, 
however, is not a new one. A couple 
of quotations from the historic past 
may serve as examples. 
Rome, 61 AD, the author Seneca re-
ported : "As soon as I had gotten out 
of the heavy air of Rome, and from 
the stink of the smokey chimneys 
thereof, which, being stirred, poured 
forth whatever pestilent vapors and 
soot they held enclosed in them, I felt 
an alteration of my disposition." 
Nottingham, 1257, it is reported: 
"Eleanor of Aquitaine, Queen of Eng-
land's Henry II, moved from Notting-
ham to Tutbury Castle to get away 
from what she called 'the unendur-
able smoke ' " 
How many of you have not seen a 
pall of smoke hang over a city as a 
result of some huge, "smoke-belch-
ing" chimney? Such conditions are not 
uncommon here in Des Moines. 
Beautiful Countryside 
Iowa must have been a beautiful 
land in its pristine conditions, with its 
tall waving stands of bluestem grass, 
prairie flowers, its scattering of burr 
oak trees that were attempting to in-
vade the open prairie lands, and many 
wooded streambottoms which reached 
like fingers out onto the prairie land-
scape. Today, however, we are losing 
the beauty of our rural landscape. It 
has become dominated by cities and 
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many types of eyesores stretched out 
along our maze of highways. The time 
is here when something must be done 
to change people's ideas of how land 
should be used or abused. It is re-
ported that America spends one bil-
lion dollars for liter clean-up each 
year. This amount of money is diffi-
cult to visualize, so let us resort to a 
graphic presentation. There are 
roughly 18½ million minutes between 
now and the year 2000. Therefore, the 
annual cost of litter clean-up is equiv-
alent to $54 for each of those 18½ mil-
lion minutes. What a colossal waste of 
human effort and finances. Think 
what this amount of money could do 
for better outdoor recreation if it 
could be used for that purpose. 
Much work remains to be done in 
freeing our countryside of the ugly 
auto salvage yards, roadside adver-
tising billboards, and misplaced 
dumps. 
Santayana, in speaking of beauty, 
said: "Beauty is a pledge of possible 
conformity between soul and nature." 
John Muir put it another way: "Every-
one needs beauty as well as bread, 
places to play in and pray in, where 
nature may heal and cheer, and give 
strength to body and soul." These are 
truly considerate forms of philosophy. 
Have you formulated a philosophy of 
life yet? As thinking human beings, 
we each should have one to guide our 
course through the years. It seems 
most unwise to depend on a "double-
standard" conscience to guide our 
many actions in life. 
Natural Areas 
Iowa has made an attempt to pre-
serve some of its most precious natural 
areas. Several years ago, some of the 
conservation-minded people of the 
state, in company with the State Con-
servation Commission, purchased 
tracts of native prairie lands, lands 
that had never been plowed, and set 
them aside as "museum pieces" for the 
future. This was done so that genera-
tions in years to come might see and 
enjoy small remnants of what our 
prairie flora must have looked like 
originally. In 1965, our Iowa Legisla-
ture created a Preserves Board and 
charged that board with the responsi-
bility for preserving samples of nat-
ural areas, water, historical sites, etc. 
It was the hopes of the Governor's 
Committee on Conservation of Iowa's 
Outdoor Resources that sponsored 
that bill that even stretches of natural 
or wild rivers might be preserved in 
their natural setting. 
We are well aware of the problems 
of preserving endangered species, 
adequate areas of such important veg-
etation as the redwoods of California, 
and preserving the integrity of wilder-
ness areas whether they are of the 
mountain or of the everglades type. It 
is equally important that smaller but 
ecolo!!ically important types here in 
Iowa_ such as bits of native prairie, 
wooded streams, limestone bluffs, and 
botanically different areas, be pre-
served. Conservation, like charity, 
should begin on the home front. It has 
been, and probably always will be, a 
constant fight to keep developers and 
resource users out of primitive sites 
and natural areas. 
Historical Features 
Our heritage of historical sites seem 
to be more concentrated in the East 
than in our more rural Midwest. This, 
however, is only because of the fact 
that the East has been settled much 
longer. However, we do have oppor-
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tunities, even right here in the Mid-
west. We have need for a type of 
"conservation showcase" that would 
depict a typical pioneer village, in-
cluding the farms and the handicrafts 
that went into the makeup of those 
earlv settler times. We are rich in 
archeological heritage, but up to this 
time this heritage has been inade-
quately explored and interpreted. The 
re-establishment of what probably 
was a typical Indian village would 
seem entirely appropriate. Activities 
of these types might very well fit into 
the types of activities proposed for 
the Hawkeye Naturama, an outdoor 
recreation-outdoor education center 
being proposed for the Polk City area. 
Yes, there is much that can be done to 
preserve our historical heritage. The 
first step, however, will be to recog-
nize what is likely to become a his-
torical site or feature at some future 
time, and to recognize it at this time. 
Fauna: Extinct and Endangered 
Species 
Paleontological evidence shows us 
the world has experienced a march of 
species, some developing and chang-
ing to specialized forms and some be-
coming extinct. The dinosaurs, wooly 
mammoth, the horse, and camel are a 
few examples of many that became 
extinct in America long before white 
men appeared on the scene. What 
many people today are concerned 
about, however, is that in historic 
times we have greatly speeded the 
rate of extinction, some through de-
liberate effort, others through over-
harvest or through land use changes 
resulting in habitat depletion. In the 
past 200 years in the old world alone, 
106 forms have become extinct. Sixty-
seven per cent of this occurred in the 
last century, and 38 per cent in the 
immediate past fifty years. 
In our shurt history of civilization in 
America we have brought extinction 
to the great auk, Labrador duck, pas-
senger pigeon, heath hen, Caroline 
parakeet, Arizona elk, eastern elk, 
California grizzley, Texas grizzley, 
eastern forest bison, giant sea mink, 
plains grey wolf, eastern puma, bad-
lands bighorn, and seven species of 
fishes. To this we can add that the 
existence of fourteen species of mam-
mals, thirty-six birds, six reptiles and 
amphibians, and twenty-two species 
of fish has been endangered. 
Even here in Iowa we have caused 
extinction of the American black bear, 
Rocky Mountain cougar, Canada lynx, 
American elk, plains bison, passenger 
pigeon, and the prairie chicken to 
name a few well-known ones. On the 
bright side of the "coin," however, we 
can claim that species like the beaver, 
otter, and deer have again become es-
tablished in Iowa, and if real effort 
were put forth , perhaps the prairie 
chicken again might be successfully 
introduced, providing suitable land 
use could be brought about in a block 
of several sections of land. 
Complex of Outdoor Opportunities 
Increases Rewards 
Outdoor recreation rewards are 
greatly enhanced where a complex of 
recreation resources are available. To 
be sure, clean water seems to be the 
No. 1 magnet, yet interesting terrain, 
trees, shrubs and flowers, surround-
ings free of trash, and agreeable and 
well-mannered people also contribute 
to quality outdoor experiences. 
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Our Heritage of Freedom 
Freedom to Roam 
A century ago, and in some places 
much later, people were relatively 
free to roam over the countryside at 
will. In a top agricultural state like 
Iowa, where 95 per cent of the land is 
farmland, that opportunity has rapid-
ly disappeared as no trespass and no 
hunting or fishing signs have multi-
plied in the rural areas. Whereas a 
state like Michigan has 20.8 per cent 
of its land as public lands, Iowans 
have only 0.9 per cent of their lands 
in tax-exempt public ownership. 
Iowans now have available only .01 
acre per person for public parks, 
whereas, the national average is 100 
times greater, 1.0 acre per person. In 
1966, ten million people used Iowa's 
29,806 acres of state parks. Iowa con-
servation authorities have planned for 
a parks expansion program estimated 
to cost $100 million over the next ten 
years. This parks expansion seems 
modest when we compare it to the 
$278 million requested for Michigan, a 
state that already owns four and one-
fourth million acres of public forest, 
wildlife, and park lands for recrea-
tion. 
Freedom to Bear Arms 
The second amendment to the con-
stitution of the United States guaran-
tees that Americans shall be free to 
bear arms. Yet, there are many "do-
gooders" today who would deny us 
that right because criminals have used 
firearms for violence. In 1964, twenty 
million sportsmen hunted, including 
one million of whom were women. 
Whereas 17 per cent of the country's 
adult population hunted, 28 per cent 
of the rural and 10 per cent of the city 
people hunted. To be sure, the crim-
inal element needs to be punished and 
denied legal use of firearms. However, 
this is like taking the driving license 
away from a habitual violator on our 
highways. Lawbreakers, however, will 
probably always acquire guns; if by 
no other means, they'll steal them or 
make their own crude weapons. The 
homemade zip guns used by juvenile 
gangs in big cities are examples. 
Freedom for Democracy 
In a democracy, people are free, 
even if some types of action or be-
havior are denied for the common 
good of all. That heritage of freedom 
was fought for and paid for by our 
forefathers. Like any worthwhile 
structure, freedom needs maintenance 
if it is to endure. What are we willing 
to contribute toward the maintenance 
of that freedom, one of our most pre-
cious forms of heritage? Will we 
guard and pass that freedom on to 
our children? 
Our Part in Legislation for 
Preserving Our Heritage 
People seem to inherently accept 
the good blessings without so much 
as a thank-you. They seldom bother 
to go out of their way to support what 
seems to be a good idea, yet they'll 
complain bitterly and long about any-
thing they dislike. The same is true 
when it comes to legislative action. A 
good idea or bill doesn't get enacted 
just because it has merit. Someone 
with vigor and tenacity needs to push 
for such legislation, lining up support 
from the constituents. It took about 
twenty years from the time it was 
first suggested to the year in which 
the County Conservation Board law 
was enacted. Now, ninety-one of 
Iowa's ninety-nine counties must think 
well of the law because that many 
15 
counties now have established such 
boards. The wilderness preservation 
bill is another example of a law which 
required many years for passage. 
Effort is also needed to detect and 
ward off bills that are "bad" or detri-
mental to our heritage of outdoor re-
sources. Many of our conservation 
leaders of the past have had to stand 
alone in their time to fight selfish in-
terest bills, and to promote sound con-
servation legislation. Examples are 
John Muir, Gifford Pinchot, and even 
our own "Ding" Darling, who brought 
into being the Wildlife Research Unit 
approach to improve game manage-
ment. Henry David Thoreau in his 
"Walden" hit the nail on the head 
when he said: "The man that goes 
alone can start today; but he who 
travels with another must wait until 
that other is ready." These men went 
alone to set new trends in conserva-
tion thinking and action. We all owe 
them a big "thank-you." 
Outdoor Education 
As a means for educating people of 
all ages for more intelligent use of the 
out-of-doors, and so that their physi-
cal, mental, and spiritual rewards 
from participating in outdoor activi-
ties may be greater, an outdoor educa-
tion and outdoor recreation center has 
been proposed . The Hawkeye Natur-
ama bill , by which name Senate File 
89 is generally known, is now being 
considered by the Appropriations 
Committee of the Senate. 
The Naturama is a 6,000-acre out-
door recreation-outdoor education 
center which has been proposed by 
the Governor's Citizens Committee on 
the conservation of Iowa's outdoor re-
sources. The facility, as recommended, 
would provide opportunity for im-
proving skills and enjoyment in life-
time outdoor sports of Iowans of all 
ages. Boating, fishing, canoeing, and 
swimming would be provided for, as 
would field sports such as shooting, 
archery, golf, tennis, skiing with arti-
ficial snow, and skating. People inter-
ested in nature would find facilities 
for hiking and trails for nature study, 
bicycling, and horseback riding. Peo-
ple interested in outdoor living would 
find facilities for camping, with sep-
arate areas and types of facilities for 
modern as well as more primitive 
camping experiences. Quality picnick-
ing areas would include tables and 
charcoal grills in isolated, picturesque 
spots. 
Outdoor education facilities would 
include a group camp with facilities 
for year-round use by school classes 
as outdoor laboratories in resource 
conservation and nature education. 
Trained counselors and extension spe-
cialists at the center would guide 
school groups and their teachers. Such 
education is of prime importance to 
future generations of Iowans so that 
they may have better knowledge of 
Iowa's outdoor resources and their 
conservation. 
A series of educational museums de-
picting various exhibits of soil con-
servation practices, forestry, botany, 
animals and birds, geology, ecology, 
and Iowa's early history would be in-
cluded. The Hawkeye Naturama is 
aimed at providing health-giving out-
door recreation experiences and op-
portunity for outdoor education for all 
of Iowa's citizens, young and old. The 
proposed site for this development is 
in conjunction with the Saylorville im-
poundment under construction by the 
Corps of Army Engineers. SF-89 pro-
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vides for authorization and the appro-
priation of $2½ million in finances to 
initiate the development. 
As proposed, the facility should 
help make increasing numbers of peo-
ple aware of the importance of our 
heritage and prepare them for mak-
ing intelligent decisions whenever the 
conservation of resources and our pre-
cious heritage are involved. With 41 
per cent of today's people being 
twenty years of age or younger, we 
must provide the best possible leader-
ship training. People may be likened 
to an iron bar. It has been said a plain 
bar of iron is worth $5.00. This same 
bar, when made into horseshoes, is 
worth $10.50. If made into needles, it 
"WHAT DOES MEMBERSHIP 
MEAN TO THE ELEMENTARY 
TEACHER?" 
At a recent in-service meeting in 
our school, an ELEMENTARY 
TEACHER TOLD ME, "We have 
specialists in our school system who 
come into my classroom to teach art, 
music, and physical education. No one 
helps me teach science! What chance 
do I have keeping up with the 
changes in science when I only have a 
few credits in the first place?" 
AN ELEMENTARY PRINCIPAL 
TOLD ME, "Elementary teachers, as 
a rule, want to do a good job teach-
ing science But the fact is they are 
afraid of what they don't know. How 
can they become aware of what other 
elementary teachers are doing to pro-
mote science in the classroom?" 
A SCIENCE DEPARTMENT 
is worth $4,285. If turned into balance 
wheels for watches, it becomes worth 
$250,000. This is true of another kind 
of material . .. YOU. Your value is de-
termined by what you make of your-
self. The operation of the Naturama is 
not to be concerned only with nature 
and recreation alone, but with the re-
lationship of the recreationist and the 
resources around him. Man's outdoor 
manners must be shaped with room 
for personal pride and dignity. 
You have many important decisions 
to make in years ahead. Let us all 
hope they will be wise ones. It is 
hoped your decisions will consider 
not only technical know-how, but also 
whether and when. 
CHAIRMAN RECENTLY SAID, 
"Frankly, the school encourages teach-
ers to enroll in science classes, but the 
budget won't allow paying tuition for 
them. What is a logical solution to the 
problem? What can our elementary 
teachers do to keep up with teaching 
science?" 
My suggestion in all three cases 
was the same: Join a professional or-
ganization with a common objective of 
promoting science education. The ele-
mentary teacher, through professional 
association, can: Learn what other 
classroom teachers are doing to teach 
science; communicate with other 
teachers with similar science back-
grounds; recognize a good science pro-
gram by reading of others; find out 
what "modern science" programs are 
successful; become familiar with the 
latest science equipment; establish 
goals in teaching science; become 
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